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IMPR OVm INDUSTRIAL AUTOm^ftfifllil'^^e^^^ 

EFFICmNCY 

HECHNICAL FIELD 

The present izxventioii relates generally to infonnation communication in an 
industrial automation fiacili^, and in particular to information 
communication between a caxtral control aiid information system and 
movable user terminals. 



BACKGROUND 



During recent years, information technology has finally conquered also the 
industrial production facilities. The need for updated and rapidly accessible 
infonnation is important in almost every industrial process of today. In 
normal operation situations, such information is cru<aal to allow for an 
optimised operation in terms of economy, reliabili^, quality and/or safety. 
Prodiiction systems are available today, which allows the customers to place 
their orders including all customer-deiined specifications directly via 
Internet. A central processor system will plan the manuiiacturing in an 
optimised manner and the customer is allowed to follow the scheduling and 
the manxofacturing processes via Internet. Such systems are based on 
databases accessible for the central system, which include all necessary 
information for automatic processing of such orders. 

By integrating ^ystnns in an industrial automation focili^ that deals with 
marketing, design, manufacturing, quaUty, transaction processing, 
distribution and similar processes, the efiSciency for hoth the customers and 
manuiiacturers increases. Such interaction of these processes, and the 
systems that guide them, through the easchange of dynamic, real-time 
information is what now is called Industrial IT. The large benefits are 
axdiieved by the possibility of e.g. using dsmamic sets for production batches 
with parameters associated with real-time characteristics. 
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Other advantages with the extrasive access to up3.^^^m^SWtion come in 
the operation of industrial facilities. S^vice and maintenazice operations can 
e.g. be scheduled for causing as small production losses as possible. 
5 Moreover, also the actual service operations are fecilitated by the immediate 

access of detailed information. Operators or service personn^ having user 
terminals connected to a central control and information system provides the 
operators or service personnel with all necessaiy status, technical and 
process parameters, as well as e.g. detailed instructions how to perform 
10 certain operations. By giving the central control sj^tem access to a huge 

amoimt of information related to the industrial fecility and its components, 
the operators and service personnel have possibility to find any relevant 
information thtou^ their user terminals, the benefits of sudi systems are 
particular accentuated having movable user terminals, allowing the users to 
15 move within the facility. Such ideas are e.g. presented in "Industrial IT ... 

The Next Wesy of Thinking by L. Krantz in ABB Review 1/2000, pp. 4-10. 

However, such e3d:en^ve-information systems have also some drawbadra. 
The basic information is often stored in different kinds of databases. When 
20 the systems get large, there is a need for either a huge communication of 

infonxaation, distributed databases or local repUca databases. Distributed or 
local databases have the inherent problem of keeping tiie datebases updated 
in relation to the other databases in the system. Furthermore, 
coramunicating vast amoimte of information to the diffeorent user terminals 

.j2.5 requires high transmission capacily, which may be difficult to achieve in a 

* • « 

* wireless manner, at least in an industrial enviroxunent havix^ large noise 

\ and interference soTirces. 

• . « 

* • • 

'**r' In a tjfpical industrial automation &ciliiy, time is often of crucial importance. 

*"|3o A stand-still of an automation line may csaxBC huge costs. A cost for a stand- 

*:::^ still of a production line of S-SO US dollars per second is not at all unusual 

,[.'.: tod^. In the light of these costs, the mcan-time-to-repair (MTTR) is an 

important &ctor when ncm-operational conditions are present. Using 
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Industrial IT, ttie actual access to relevant ixdomm^ima^fS^SfF^' However, 
the amount of avaikible data msQr sometimes be so laxge that just IBnding the 
right infoixnation takes a considemble time, time which costs a lot of money. 
Imagine a s»vice technician having a user terminal in the vicinity of a 
5 machine indicating an operational error. A typical sequence of actions is to 

log in as a user, pmvidixi^ uso* name and maybe a password, waittz^ for the 
login procedures and then find Ihe way through tkie extensive database 
objects to find the crucial infomiation about die machine indicating a &ult 
In a typical case a lot of IcQr-pressix^ or mouse-handling actions have to be 

10 performed before the important information is available at all. Itus is 

particular difficult in industrial environments, where operation of keys or 
xnice tj^ically is slow. Solutions based on voice control are not very i^obable 
due to hi^ noise levels in industries. Furthermore* at every action, 
information has to be cmnmunicated back and forth between the main 

15 qfstem and the user terminal, which both takes t^^ n e and occupies 

communication resources. Everyone fEoniliar with computers of today, knows 
that even a relatively short waiting time may be axmoying, in particular when 
the situation is cost and time critical. 

20 SUMMARY 



A problem with prior-art information communicaticm systems is thus that it 
generally takes too long time to communicate and present relevant 
informaticm at difGerent vuscr terminals in an industrial automation facility. 
?f Another related problem is that such coxrmnmioation today requires 

relatively large communication resources, making the communication 
equipment expensive. 

An object of the present invention is thus to provide a commimication of 
relevant information to a user in an industrial automatKin system, which is 
fast and which requires less communication resources than prior art 
systems. A further object of the present invention is to reduce the need for 
efforts from the user to acdiieve the relevant information. Another object is to 
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reduce the need for comnmnication resoxirces hetweca a central ccxntrol 
system and user terminals. 

The above objects are achieved by systems and methods accozding to the 
5 enclosed claims. In gmeral vrords, a selection action of infomiation is 

performed in the central system before communicating the selected 
information to the user terminal. This selection is based on at least both the 
identity of the user and the position of the user terminaL ^y using relations 
between identity and profiles of e.g. authority, professional knowledge, etc., a 

10 first information filtering can be achieved. In this stage^ information which is 

not permitted for the user to see or information which is useless for the user 
due to lack of competence is removed. By further using relations between the 
position of the user terminal and the constitution of the industrial 
automation fieunlity, information irrelevant for the parts in the vicinity of the 

15 user terminal is removed. Preferably, also the operational situation of the 

facility and the history of the user actions are used for filtering or prioritising 
the information. After perfoxming the information selection, the most 
prioritised data quantity is commxanicated to the user terminal and displayed 
at a user terminal display. If all the data^ despite the sifdng, is too extensive 

20 to be shown at once on the user terminal, the user may fay one or a few key 

presses or mouse actions zap between different parts of the relevant 
information. Preferably, the position of the user terminal is associated with a 
predetermined zone, in which the information filtering is constant. In a 
preferred embodiment, these predetemiined zones may be different fiom one 

2.5 user to another. The position determination of the user terminal can be 

,* performed either by the user temiinal itself, whereby the position 

\ subsecjuently is communicated to the central control and information 

[l^ system, or by the central system. 

mm 

30 One advantage with the present invention is that relevant information can be 

presented for the user much quicker than with prior art systems. This is 
particularly advanteigeous during repair or emergency situations. Another 
advantage with the present invention is that the amoimt of data necessary to 
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commiuicate between a central control system axid Oie different user 
terminals is xeduoed significantly, which opens up for making the 
coxnmimication system either cheaper or more robust against disturbances. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Hie invention, together with further objects and advantages thereof, may best 
be understood by making reference to &e following description talcen together 
with the accompan3ning drawings, in which: 

FIG. 1 is a sdiematic iXhastration of an ixiformation reduction process used 
according to the present invention; 

FIQ. 2a is a schematic illustration of a first position determination suitable 
to be used in the present invmtion; 

FIO. 2b is a srh^mfttjc illustration of a second position determination 
suitable to be used in the present invention; 

FIO* 2a is a schematic illustration of a third position determination 
suitable to be used in the present invention; 

FlO. 3 is a schematic drawing of a paper production &unlity having an 
information communication system according to tibe present invention; 

FIG. 4 is a schematic drawing of an electric power plant having an 
information communication system according to the present invention; 

FIG. 5 is a schematic drawing of a ship haviii^ an information 
communication system accordii^ to the present invention; 

FIG. 6 is a block diagram of a coTTimuniCT^^ATi metiiod accordit^ to the 
present invention* 

DETAII£D DESCRIPnON 

In the present invention, "industrial automation &ci]ity" is intended to 
comprise different kinds of industrial process facilities witia a hi^ degree of 
automation. The result of such a process could be a physical prxiduct, such 
as e.g. paper, steel, engines, consumer products and food. The Eaicili^ could 
also be involved in producing e,g. electric energy or other non-matter 



s 
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products. The product of the feciUty cowld also be a motion as for instance in 
a transport ship. Sijch industrial automation facilitLes have in common that 
they noimalty have a certain non-negUgible size. Hie entire facility has in a 
typical case an extent tanging e.g. ftom fifly meters up to several hundred 
meters. Common for such feciUties is that ibstc is a need for a fleaWe, 
preferably wiidcss communication between user tenninals and a central 
control and information qrstem. 

Ths term "central control and information s?y»tem" is in this disclosure 
10 intended to comprise a system tiiat has access to data, knowledge and 

information rdated to a significant part of the feality. The word "central" is 
used for characterising the access of information, BQS as a characterisation 

of the implementation structure. The actual fanplementation could therefore 
be as a centralised unit, master/slave units, interconnectBd distributed 
15 units etc., as well as combinaticmstha«oL 

In Fig. 1, a basic principle for data reduction is illustrated schematically. A 
central control and information system 1 comprises or has access to a 
database 2 comprising information about the Industrial automation fociUty, 
20 which it serves. The database 2 comprises preferabty as complete 

information as possible about the fecility. including present and historical 
operational conditions, technical information regarding parts of the 
industrial process devices, schedules for maintenance and service, order 
situation, planned ftituie production, etc. The database 2 can be one central 
..as database or a distributed database system or even access to csrtcmal 

• datat>ase8. The database 2 has a first amount of data 3 that is available for 
'\ different users of the system. This first amount of data 3 is too large both to 

• • • 

coiiimuiiicate to the users axid to browse through in a general case. 

♦ • • 

• r • 

'" jp A first selection 4 can be performed, based on the identity 9 of the user. The 

identity 9 can be provided to titie system in different ways. If the user always 

Zi: uses the same user terminal 13, the relation between the user terminal 13 

and the user can be provided and stored in tiie central control and 
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ixiformation system itself. The user identity can then be foimd by retrieving 
this information by the central system. In other cases, where there is no one- 
to-one correspondence between user and user tenmnal« the identity has to 
be provided into the system in any other way. lliis m^ be performed e.g. by 

5 entering the user identity on the user terminal 13 or by e.g. inserting a 

smart card into the user terminal 13. The user terminal 13 mecy then inform 
the central system 1 about the relation bet^en the user terminal and the 
user. The central control and inibrmation system 1 uses the identity to 
obtain an associated profile 8 of the user. The profiles 8 of different users are 

10 prei^bly stored within the central control and information system itself. 

Ihe profiles 8 may comprise information about the auihori^ of the user» i.e. 
what type of information he/she has the ri^Jht to take part of. The profile 
may also comprise information about the users position in the org^misation 
of the facilily. An operator needs certain information^ repair persoimel need 

l& other inframation and directors need yet another set of information. Here, 

also professional qualifications and intended taslra for the employee may be 
entered. Someone skilled in the art of electronics has generally less use of 
information about complicated mechanical matter than a mechanical 
engineer and vice versa. This total profile of the user is used by the central 

20 control and information syston to reduce the original available first data 

amount to a second data amount 5, which is adapted to the specific needs of 
the user in question. 

The invention also includes a second sdection 6, where the second amount 

,.2.5 of data is fiirther reduced. This reduction is based on the information of the 

... 

* pzesfsat position of Hie xiser terminal 13 and therefore protebly also of the 

*. user. The spatial position of the user terminal 13 tells a lot of thin^ about 

the present situation. A user being present in the vicinity of a certain part of 
**|:[ the production equipment is vdth a high probability most interested in 

'*|^p information related to that part. Information about other parts of the system 

is likely to be superfluous. Thus a mechanical engineer does not have to be 
drowned in information about tiie mechanical properties of part devices in a 
completely difTerent end of the facility. The actual position determination can 
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be made in many different wsqts^ depending strongly on the actual 
commtinication ^stem used. Some examples are given further below* The 
central control and information system 1 is provided with the position 
information and this information is preferably used for determining a zone 

5 10 out of a set of predetermined zones. The aone is in turn preferably 

associated vwth a certain part of the facility apparatuses. In this way the 
selected zone is indicative of which information that should be prioritised to 
be sent to the user. A third data amount 7 results from this second selection 
6, and is cormnunicated (illustrated by the arrow 12) to the user terminal 13. 

10 By using the identity and the position of the user or user terminal 13, the 

most probable information for the user may be extracted from the original 
h\ige amount of data. Preferabty, the extracted information is also translated 
into relevant knowledge easiljr understandable for the user. In a preferred 
embodiment, the division of sones may differ firom one user to another, and 

15 is thus also dependent (indicated hy the arrow 14) on the identity of the 

user. 

In preferred embodiments, additional selections or prioritisations may be 
p^oimed based on other information available for the central control and 

20 information system. The operation situation for the facility or parts thereof is 

one very use^ example. If the fadlily is operated in a normal planned 
manner, there is a high probability that the relevant information has to do 
with normal maintenance^ supervision or quality tracking actions. However, 
if abnormal conditions are present in the facility, either on purpose or by 

.^5 accident, other types of information become prioritised. If, for instance, a 

production omit is deliberately operated somewhat above its rated capacity, a 

\ more carehil monitoring and supervision is needed. This may be the case if 

'^i an increased production during a limited time is ordered and the economical 

benefit may compensate for any increased risk for damages on the 

;|p equipment. In such a situation, sendee operations etc. are quite imrcalistic. 



Furthermore, in a situation, where any security device in the faciUty has 
indicated any more or less serious faults, the faciUty may hdvc to be 
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operated with higher safiety mai^s or may have t«$*'8t?'&S8f&^9«ec»npletefy. 
In all such cases, the mean time to repair is crucial, and information 
supporting repair and diagnosing actions should be inioritised. in particular 
information" associated with the indicated fault and that part of the feciHtsr 
5 devices. The status of the operation of the fSaciliQr is typically all ^tems 

known by the central control and information system and thus readily 
usable for selection of relevant information. 

Also historical infonnation can be of use. If the central control and 
10 information system keeps track of what infonnation the dif&arent user 

terminals have used during the last active time, it can be used to focilstate 
the selection of relevant information. If e.g. an engineer perfioims a regular 
maintenance operation and is interrupted hy an emergency action, it is vay 
likely that the engines, whwi the emergency situation is handled, will 
IS continue where he/ahe stopped, at least if he then returns to the same 

position as before the emeigency actions. The central control and 
information system can then easily keep track on the histoiy and retrieve the 
same information ag^in. The central control and informatkm system can also 
use the time of the day or the date as input fco* further limiting the 
20 informatioin flow. 



Above, the sdecting of relevant infozmation is described as a two-step 
operation. However, anyone skilled in the art understands that the same 
result easify adhieved also by combinic^ both sdectix^ steps in one and 
^5 the same procedure. 

• • • 

The position of the user terminal can be obtained in many different manners. 
["X Many systems, part of the prior art as such, can be used in the present 

'V invention to provide the position information. In Figs. 2a-2c, different 

'"Xq embodiznents of a locator means are illustrated. Fig. 2a illustrates a 

communication ^stem, where a user terminal 13 communicates wireless 
.*!!: with a central control and informalion ^tem through a data transceiver 24. 

A number of transmitters 20A, 20B, 20C are distributed aroxmd the facility 
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and are intermittently transmitting synchronised signals 22A, 22B, 22C. The 
user terminal receives these signals and registers the azrhml times tA, ta, to 
of the signals. The user tenninal may then easily calculate its distance 
relative to the transmitters and by triangulation also the actual position in 
5 the facility. Tbis position is intermittently reported to tiie central control and 

information ^tem throu^ the wireless connection. The actual 
determination of the position is thus obtained by the user terminal itself. 

Fig. 2b illustrates the <>ppositc situation. Here, ttie viaer terminal emits a 
10 certain si^ial, which is recorded by a number of recovers 26A-C of the 

central control and information system. These receivers may be the same 
receivers that are responrfble for the transmission of data or separate ones. 
By also here evaluating the propagation times to the different receivers, a 
position of the user tenninal can be calculated by the central control and 
15 information system. Here, the user tenninal plays a more passive role in the 

determination and is only responsible for the original signal emisaon. 

Other solutions are possible to use, depending on the actual communication 
system used. Direction sensitive traxxscwvers allows for determination using 
20 fewer units, and the existence of a reliable time synchronisation between the 

user tominal and the central ccmtrol and information systraa opei^ up for 
other possibilities. 

Solutions based on other techniques than the wireless emission used for 
.. 25 data communication are also possible to use for determining the position of 

w m m 

• /* the user terminal* 

One implementation of movable tenninals, illustrated in Fig. 2c, is the use of 
a network 29 of stadonaiy connection blocks 28, distributed over the faciHty 
lao area to critical positions. Movable user terminals 13 can then be connected 

to any of ttiese stationaiy connection blocdcs 28. The act of connecting the 
V': user terminal 13 will in such a case form the basis of the position 

determination. When a user terminal 13 is connected, the central control 
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and information system will discover this connection and identify the 
connected user terminal 13, e.g. by investigating an identity of the user 
terminal 13 available e.g. as a smart card included in the terminal. The 
central control and information system has furthermore information about 
the actual design of the network 29 of stationary cozmection blocks 28 azid 
will correlate the user terminal to a certain position by this inforxnation. The 
position determination is thereby performed imthout any actions firom the 
user. 



In order to give a feeling of the various advantages and possibilities Tivith the 
present invention, a few examines will be given here b^w. A first example is 
illustrated in Fig. 3. A paper production facility 40 comprises a paper 
production line 42. Pulp is entering at one side and resulting paper products 
are provided at the end side of the production line 42. The production line is 
only schematicdlly illustrated azul described, since the actual paper 
production procedures have only small influence on the present invention. 
The area within the &LcnIity 40 is divided in different zones 30A-30K. Note 
that only some zones have rdfermce numbers in order to increase the 
readability of the figure. The zone 30A enclose the arrival zone of the paper 
pulp, zone 30B corresponds to the devices for introducing the pulp into the 
actual paper machine. The central paper machine comprises a number of 
motors 48, each one associated with a separate zone 301. The entire process 
is controlled and monitored with a central control and information system 1, 
and control information is continuously presented at monitors in a control 
room 44. The control room is also associated with a zone 30C. A number of 
people 60A-60E are presently working within the facility. Most people 
working in the facility have access to a user terminal, which is wireless 
cormected to the central control and information system. The system also 
comprises nieans for determining the position of the different user terminals. 

Here below a fictive course of events will be described, illustrating different 
aspects of the coxmnunication system. An electrical engineer arrives at the 
facility 40 and enters a personnel area S4, corresponding to a zone 30D. The 
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electrical engineer zeport his presence by a time manager system 58 
connected to the central control and information system 1. The electrical 
engineer has his own personal user terminal, which durixtg his absence is 
stored and charged in a terminal home station 56. When the electrical 
5 engineer reports his presence by the time manager system 58, the central 

control and inforxnation system 1 activates the personal user terminal of the 
electrical engineer, and the user terminal is ready to use» when the electrical 
engineer has collected his normal working equipment. The last thing the 
electrical engineer did the previous day was to initiate a calibration of some 

10 measurement devices, which are to be used in the production line 42 within 

a few days. When the electrical engjuieer enters a workshop 62, associated 
with a 2one 30E, the central control and information ^stem 1 selects the 
latest used information of the previous day to display on the user terminal. 
When the electrical engneer reaches his test bench 61 in the workshop, 

IS relevant information about the calibration status is shown at the user 

terminal and the calibration procedure can immediately be resumed without 
any further actions from the electrical engineer. 

At the production line 42, a paper quality test equipment 52 is provided. The 
20 test equipment is coxmected to a quality monitoxing desk 53^ situated in a 

zone 30F. A quality engineer 60F checks the results from the last hours and 
discovers a minor peculiarity of one of the sensors. This peculiarity does not 
immediately call for any emergency actions, but the quality engineer uses his 
user terminal to search for information about the particular sensor in order 
25 to find any plausible reasons for the behavioxor* Since he is situated in the 

quality monitoring zone 30F, the information about the sensor is readily 
accessible by pressing just a few keys» since the central control and 
information system 1 already has selected the information about the sensor 
'l^ as a probably high-prioritised information. The quality engineer quickly finds 

^30 out that the peculiarities most probably are caused by contsict oxidation in 

the sensor. Subsequentiy, the quality engineer calls for assistance from an 
electrical engineer to repair the sensor. An operation situation of the facility, 
where an electrical engineer is needed at the quality desk, without 
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emergency status has occvin«d. According to the working schedule of the 
facUity, one electrical er^jneer is assigned as the psimasy assistance 
engineer each day. The central control and information system looks fior this 
assigned assistance engineer, but finds out that he and his user terminal 
s presently is positioned in zone SOD, Lc. the personnel area, probably having 

his liinch break. Since the call for assistance was not an emezeency call, the 
central control and information syst^ 1 instead searches for any other 
electrical engineer with the right competence profile in the vicinity of the 
quality desk, and folds that the electrical oigineer 60C performing the 

3.0 calibrations is the most suitable one. Teidag advanta^ of the knowledge of 

the competence profile, position and the operation situation of the facili^, 
the central control and inf(amati<m system 1 makes a new selection of data 
that is going to be presented at the user tenninal of the electrical engineo- 
60C. Subsequently, he gets a message that be is requested to go to the 

15 quality desk and informed to brix^ tools and other equipment for restoring 

an oxidised contact in a sensor. The detailed information about the sensor is 
now made easily available for the electrical engineer, by just pressing a few 
keys. The sensor is restored and normal (operation is resumed. 

20 At a later occasion, a control engineer 60D supervising the monitors of the 

control room 44, gets an alarm s^al from one of the znotors 48, situated in 
zone 30J- A critical temperature has increased rapidl^r and a temperature 
watch has alerted the alarm. The operator calte for an emergency control of a 
mechanical ez^^neer. The central control and information astern 1 knows 

35 that a mechanical engineer 60E is present in a ndghbouring ame 301 and 
transmits new information to him. The mechanical en^eer is in position 
within a few seconds and has all relevant data readilty available at his user 
terminal without ai^ own actions. He discovers a major fault and reports 
this to the control engineer 60D, which immediately decides to stop the 

30 : production line 42. The mechanical engineer 60B investigates the 
consequences of the megor £sKult. He notices some damages and asks for 
' replacement parts. However, these parts are not available at the production 

facility and have to be transported from somewhere else. According to 
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' information that the engineer has available at his user tenmnal he, however, 
realises that the motor may stiU be operable to some extent. In orter to 
confirm this, a specialist 65 has to be contacted. Unfortunately. Ihe 
specialist 65 is on vacations, but can be contacted via an Internet link 63. 
5 Relevant data is sent to the n^ecialist 65, which soon confirms that the 

motor can be used, but at a reduced speed. 

When the production line was stopped, the production manager of the 
faciUly was immediately informed. The present sciheduHng of production is 

10 presented at his user terminal together with the present status of the 

operation, i.e. an emergency stop. He starts to investigate possible 
rescheduling, dependent on the duration of the stop. When the specialist 65 
approves operation of the motor at a reduced speed, the production manager 
can easity retrieve from the central control and information system I that the 

15 ■ present paper quality can not be produced. However, another paper quaUty 
can be produced using the failing motor at a reduced speed. The production 
manage gives order about an immediate change of paper quality and the 
production is slowly resumed. Due to the feet that relevant information was 
available at tiie ri^t places at the right time and in a fast manner, the 
2 0 duration of the stop was minimised. 

The replacement parts were going to arrive two days later and a planned 
production line stop vwis scheduled one ftirther d^ later. The economical 
losses were in this manner reduced significant^. 

25 

r*'.* Fig. 4 illustrates another industrial automation fedHty in which the present 

i ' invention may be used. An electric power plant 70 for hydroelectric power 
: involves a reservoir 71 for water and an outlet path 72, in vOnclx two 
• turbines 73. 74 arc placed. Each of the turbines 73. 74 are connected to 
generators 75, 76 for production of electric energy. The generators 75. 76 are 
in turn connected to transformers 77, 78 and ftarther to an electric 
distribution grid 79. The different objects in the power plant are supervised 
and monitored from a control room 80, A central control and information 



m 

• • * • 



* • I 

I 
I 



10 



•01 12/28 17aiJPA£-tifi-1.8 153i>50 AROS FLUENT •» PATENTVERKET 1^018 

^k-Kte la is^50 Met Patent- o^B.verkel 

^ 2001-1^8 

HuvudfEMen Kasson 

system 1 has access to aO operational information as wefl as technical, 
caUbration and test data infoimation about the dififerent devices of the plant 
70. Each device has an associated zone 30, and so does the control room. 
Another zone may e.g. be defined at the reservoir Bar e.g. inspection 
s piirposes. As m the example above, user terminals axe available, which 

communicate xvirdess "Witii the central control and infonnation stystem. 

A maintenance stop is planned at the power plant for repaacing parts of the 
generator 76. The stop has to be perfarmcd within a day or two for avoiding 
damages on other equipment. At the time for the shut-down, another power 
plant has to be shut down, and if also one of the turbines of the present 
plant is stopped, a lack of power in the distribution network arises. The 
managers of the power plant is asked to consider running the remaining 
generator at a power over the rated one, for a short period. The management 
accepts this, but smce roam people are involved in the maintenance labour, 
only a few people are available for running the overpowered generator. In 
order to aUow an overpower, a continuous direct visible inspection has to be 
performed and observations have to be correlated directly with the 
instantaneous operation conditions. In a ^stcm according to prior art, this 
would have been troublesome. In this case, a few persons may patrol the 
plant part in operation. When the persons came close to an object, the 
central control and infonnation ^stem 1 selects relevant data for this object 
without any need for extensive communication procedures between the user 
and the central control and information system. A smaller number of people 
25 can then manage to control the system. The data is continuous^ updated 

and if questions arise. speciaKsts woridng on the replacement work can 
easUy be consulted. Due to the data filtering dependent both on user identity 
"i* and position, the information flow is rajadly and precisely made available. 

• * * 

m mm 

4o: A third example is ilhistrated in Fig. 5. Here the industrial automation 

. facility is a cargo ship 90. The ship is provided with a central control and 

; information system and a network of connection blocks. It is thus possible to 

* • connect a user terminal to any of these blocks for retrieving infonnation. The 
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Operation of the ship is performed based on xnaxiy inputs, such as the 
position of the ship, power generation and exaergf optimisation of the 
engines, weather forecasts, safety instructions etc. The importance of access 
to updated relevant information based on the knowledge of the position of 
S the person ^o requests the information is obvious. 

Tlie above ecamples have been discussed starthig firom the existence of 
movable user terminals. Of course, the use of movable terminals may be 
combined with the use of stationary terminals as weU. A similar information 
10 flow fUteiing can be performed also for these terminals. However, the 

infonuation about the position does not dt^sa&i and a stationary selection of 
information can be performed in advance. Many of the advantages do not 
appear in ^^atems having only stationaiy tennix»Is, but mixed systems are 
possible. 

15 

Furthermore, even if the present invention provides for showing the most 
probable relevant information on the user terminals without any actions 
fix>m the user, there are of covnrse situations, where the user has to actively 
make choices about which information should be displayed. The selection of 
20 information based on the aone or position information can thus be 

overridden. Hovwver, by reducing the amount of information, the choices can 
be performed rapidly with pressing just a few buttons or keys. The user 
tmninal can in such a way be used for zapping between different blocks of 
relevant information. 

25 

!**!• . Fig. 6 presents a flow diagram illustrating main steps of a method according 
I ] to the present invention. The procedure starts in step 200. In step 202, an 
! identity of the user is provided to a central control and information ^stem. 
I The position of a user terminal is determined in step 204, either by the 
-'4o\ central control and information system or by the user terminal itself; 

followed by a transfer of the position infoimatioii to tiie central control and 
information system. Based on both the identity and the position, a data 
quantity is selected in step 206 ftotn available data sources to represent 



I 
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relevant data for the user. In step 208, this selected data is communicated to 
the user terminal and the relevant data is displayed at the tenninal in step 
210. The procedure ends in step 212. 

5 The methods according to the present invention may be implemmted as 

software, hardware^ or a combination thereof. A computer program product 
implementing the method or a part tibiereof comprises a software or a 
computer program run on a general purpose or specially adapted computer, 
processor, microprocessor or programmaUe logic controller (PLC). The 

10 software includes computer program code dements or software code 

portions that make the computer perform the method using at least one of 
the steps previously described in Fig. 6- The program may be stored in whole 
or part, on, or in, one or more suitable computer readable media or data 
storage means such as a magnetic disk, CD-ROM or DVD disk, hard disk, 

15 magneto-optical memory storage means, in RAM or volatile memozy, in ROM 

or flash memory, as firmware, or on a data server. Such a computar program 
product can also be supplied via a network, such as Internet. 



TTie user terminals can be of maz^ different kinds. In a typical case, the user 
20 terminal is a portable computer or a handheld computer with fEunlities for 

commimication with the central control and information system. In certain 
cases, the terminals m^ be specially manufactured for the intended use or 
at least provided with protection means in order to be possible to use in a 
contaminating enviroiunent. For applications, where a very limited amount 
25 of data is to be shown, mobile telephones are plausible to use. It is also 

pos»ble to mix different types of ternunals within one and the same facility* 
adapting the complexity of Hxc tenninal to the expected data load. 

One interesting application of the present invention is as a tool for 
30 education. When educating a new employee about every irelcvant detail of a 

industrial automation fiacility, it may be very useful to have support from a 
user terminal, that selects relevant instruction information during a visit in 
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the vicinity of tbe different devices. The selection of information can then be 
performed in a pedagogic. caxefUHjr prepared manner. 

It will be xmderstood by those skiUed in the art that various modifications and 
S changes be made to the present invention vwfliout departure from the 

scope thereof, which is defined by the appended daims. 
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CLAIMS "«-^K«sa„ 

1. Cozmnunication mediod in an industrial automation &ciUly (40; 70; 
90), having a centzal control and informadon ^tem (1) and a number of 

5 mbvable user terminals (13) haying an infomiation display, comprising the 

step of: 

providing said cimtial control and infinrnation system (1) with an 
identification of a user of a first user terminal (13), 
^arafitezisedby the further st^s o£ 
10 determining a present location of said first user terminal (13); 

selecting a first data quantily depending on at least both said 
identification (9) and said present location (11) tmm databases (2) available to 
said central control and information system (1); 

communicating said first data quantily from said central control and 
15 information system (1) to said first user terminal (13); and 

presenting said first data quantily for said user on said information 
display of said first user temiinal (13), 

whereby ^d user is |»:ovided with most relevant fiaidlity infomiatiott at 
each instant without taking active measures. 

20 

2. Communication method according to claim 1, chaxaoteziaed in that 
said selecting step is dependent also on at least one of: 

the history of communication to and from said first user terminal (13), 
the operational ^tuation of said industrial facility (40; 70; 90), 
25 time, and 

date. 

3. Commimication method according to claim 1 or 2, characterised by 

••f the further steps of: 

':;o inputting data to said first user terminal (13); and 

": communicating said inputted data to said central control and 

* 

information system (1); 
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whereby said selecting step bdxng dqpendent also on said inputted 

data. 

4. Communication meHiod according to daim 3, ciiaiaelserfssd lit that 

5 said inputted data is representative of a predetermined activity of said user. 

5. . Commimication mediod acmrding to daim 4> charaeterfsed in that 
said predetermined activity is selected from the list of; 

maintenance; 
10 supervision; and 

education. 

6- Conmiunication method according to any of the claims 1 to 5, 
characterised in that commxmication to and firom said first user terminal 
15 (13) is performed wireless. 

7. Communication method according to daim 6, chafactexlsed In that 
said location determining step is performed in said first user terminal (13), 
and by the further step of communicating data representing said determined 

20 location to said central control and information system (1). 

8. Communication method according to c la i m 6, characterised in that 
said location determining step is performed in said central control and 
information system (1). 

25 

9. Communication method according to any of the claims 1 to 5, 
: characterised in that commimication to and from said first user terminal 
.ir (13) is performed via statioziazy cormection blocks (28). 

-2P6 10. Communication method according to cl a i m 9, cdtaracteilaed in tftat 

y \ said location determining step in turn comprises the steps of: 

determining whidi stationary cormection blodc (28) ssid first user 
terminal (13) is connected to; and 
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relating said determined stadonaxy connection block (28) to a physical 
location by a predetennined database. 

11. Coznmunication method aocoxding to angr of the daima 1 to 10, 
5 ehaxactefised ta tint location detennining step comprises iJie step of relating 

said first user temiinal (13) to a zone (30; 30A-K) of predetermined spatial 
extent, whereby said sdecting step being dependent on the identity of said 
zone (30; 30A-K). 

10 12. Communication method according to diaim 11, eharactasissd In tiiat 

said predetermined spatial extent of said zone (30; 30A-K) is dependent on 
said user identification. 

13. Communication method according to any of the cdaims 1 to 12, 
IS characterised liy the further step of coxnmxuiicating a second data quantUy to 

and/or from stationaxy user terminals. 

14. Communication method according to any of the claims 1 to 13, 
characterised by the further step of communicating a third data quantity to 

20 and/ or from external networks (63). 

15. Communication method according to any of the claims 1 to 14, 
characterteed in that said first data quantity comprises operational data of 
said industrial autoznation facility (40; 70; 90). 

25 

\* 16. Communication method according to any of the claims 1 to 15, 

: ehaneteilsed by the further step of relating said identification to at least one 

of: 

authorisation profile; 
«i6 education profile; 

y] oxganisation portion; and 

priority. 
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17. Communication, system in an industrial aiit(»nation fiaciJiiy (40; 70; 
90), comprisiR^ 

a central control and infimoation sjrstem (1); 

a number oT xmyrable user terminals (13) haviz^S an information 

5 display; and 

identificatiMX providing means (9) for providing said cfflitral control and 

information system (1) -with an identification of a user of a first user terminal 
(13): 

said, central contml and infonnation system (1) having access to at 
10 least one database (2), 



locator means (1 1) for determining a present location of said first user 
terminal (13); 

selector means for selecting a first data quandty from said database 
15 (2), said selector means brang connected to at least both said identification 

{»t>viding means and said locator means; and 

communication means for coimnumcating said first data quantily from 
said selector means to said first user terminal (13); 

said information display of said first user terminal (13) being arranged 
20 for ixesenting said first data qiiantUy for said user; 

whereby said user is provided with most relevant facility information at 
each instant without taking active measures. 

18. Communication system according to claim 17, characterised In that 
25 said selector meaz^ has access to additional information selected from the list 

; oft 

J the histoiy of commuincaticin to and from said first user terminal (13), 

.-.r the operational situation of said industrial faciliiy (40; 70; 90), 

time, and 
"50 date. 



19. Commvmication S3rstem according to claim 17 or IS, chaiactcrlsed 
that said first user tcnninal (13) further comprises means for inputting d« 
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and in that said coxnmunicalion means is arran^d also for communicating 
data from said first user terminal (13) to said central control and inforaiation 
^tem(l), said selector means having access to at least a part of said data 
from said first user terminal (13). 

5 

20. Communication system according to claim 19, chan^tefiaed in that 
said inputted data is representative of a predetermined activity of said user. 

21. Communication system according to claim 20, diawcterised in. that 
10 said predetemuned aictivily is selected from the list of: 

maintenance; 
supervision; and 
education. 

15 22. Commxmication ^tem according to any of the claims 17 to 21, 

ehasactexisod in that said communication means is a wireless 
communication means. 

23- Commimication system according to claim 22, ehazactexised In that 
20 said first user teraiinal (13) comprises said locator means, said 

commimication means being arranged to communicate data representing said 
determined location to said central control and information system (1). 

24. Communication system according to claim 22, charaeteiised in that 
25 said central control and information system (1) comprises said locator means. 

mm m 
» « • 
R » 

: 25. Communication system accoxding to any of the claims 17 to 21, 

..I:' characterised in that said communication means comprises wires connected 

via statkmaiy coxmection blocks (28). 



26. Commimication system according to claim 25, chanctciised in tbmt 

said locator means in turn comprises: 



10 
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means for detemmiing which stationaxy connection block (28) said first 
user terminal (13) is connected to; and 

means for relating said determined stationary connection block (28) to 
a physical location by a predetemuned database. 

5 

27. Commxmication ^srstem accordixae to any of Ihe claims 17 to 26, 
characterised in that locator means comprises means for relating said first 
user tenninal (13) to a zone (30; 30A-K} of fMredeterznined spatial extent, said 
selector means having access to the identity of said zone (30; 30A-IQ. 

28. Communicaticm system according to claim 27, ehatacterised in that 
said predetermined spatial extent of said zone (30; 30A-iQ is dependent on 
said user identification. 

IS 29. Commtmication system according to any of the claims 17 to 28, 

chaxaeterised in that said communication means is further arranged for 
communicating a second data quantify to and/or from stationaxy user 
terminals. 

20 30. Communication system according to any of the claims 17 to 29, 

chanicterised in that said coxmntinication means is iurther arranged for 
coznmimicating a third data quantity to and/or from external networks (63). 

31. Commiinication system according to any of the claims 17 to 30^ 
25 characterised in that said first data quantity comprises operational data of 
\* said industrial automation facility (40; 70; 90). 

m 

32. Conmnmication ^stem according to any of the claims 17 to 3 1, 
' ebaraicteriaad in that said database comprises means for relating said 

So identification to at least one of: 

' I authorisation profile; 

education profile; 

organisation position; and 
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33. A computer program pzodxict comprising computer code means 
and/or sofbvare awie portions that when run on a computer or processor 

5 mates the processor carry out the steps of the method of any of the claims 1 

to 16. 

34. A computer program product according to claim 33 supplied via a 
network, such as Internet. 

10 

35. A computer readable medium containing a computer program 
product according to claim 33 or 34. 
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ABSTRACT 



The present invention discloses methods and devices, with which a selection 
action of information is performed in a central ^tem before communicating 
5 the selected information to a user terminaL This selection (4, 6) is acccwding 

to the invention based on at least both the identity (9) of the user and the 
position (1 1) of the user terminal. By using relations between identity (9) and 
profiles (8) a first information ffltexing can be achieved. By ftarther using 
relations between the actual position (11) of ihc user terminal and the 

10 constitution of Hie industrial automation fisunlity, information irrelevant for 

the parts in the vicinity of the user terminal is removed. Preferably, also the 
operational situation of the fedlily and the histoiy of the user actions are 
used for ffltering or prioritising the information. The most prioritised data 
quantity is conmxunicated (12) to the xtacr terminal (13) and displayed at a 

15 user terminal display. If aH Hie data, despite the wfting, is too extensive to be 

shown at once on the user tenninal (13), liie user m^ by one or a few key 
presses or mouse actions 2»p betweoi different parts of th& relevant 
information. 



20 
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